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DOCUMENT MAPPED-OBJ EC T 
PLACEMENT UPON BACKGROUND 

CHANGE 

BACKGROUND INFORMATION 

It has become increasingly common to create, transmit, 
and display documents in electronic format. Electronic docu 
ments have a number of advantages over paper documents 
including their ease of transmission, their compact storage, 
and their ability to be edited and/or electronically manipu 
lated. A page in an electronic document can include various 
types of graphical elements, including text, line art, and 
images. Electronic documents are generally created by com 
puter programs (also called application programs or simply 
applications) that can be executed by a user on a computer to 
create and edit electronic documents and to produce (directly 
or indirectly) printed output de?ned by the documents. Such 
programs include the ADOBE ILLUSTRATOR® and PHO 
TOSHOP® products, both available from ADOBE SYS 
TEMS INCORPORATED of San Jose, Calif. Computer pro 
grams typically maintain electronic documents as document 
?les that can be saved on a computer hard drive or a portable 
medium such as a USB drive or ?oppy diskette. An electronic 
document does not necessarily correspond to a document ?le. 
An electronic document can be stored in a portion of a docu 
ment ?le that holds other documents, in a single document ?le 
dedicated to the electronic document in question, or in mul 
tiple coordinated document ?les. Graphical elements in elec 
tronic documents can be represented in vector form, raster 
form, or in hybrid forms. 
An electronic document is provided by an author, distribu 

tor, or publisher (referred to as “publisher” herein) Who often 
desires that the document be vieWed With a particular appear 
ance, such as the appearance With Which it Was created. A 
portable electronic document can be vieWed and manipulated 
on a variety of different platforms and can be presented in a 
predetermined format Where the appearance of the document 
as vieWed by a reader is as it Was intended by the publisher. 
One such predetermined format is the Portable Document 

Format (“PDF”) developed by ADOBE SYSTEMS INCOR 
PORATED. The class of such predetermined formats is often 
referred to as a page description language. An example of 
page-based softWare for creating, reading, and displaying 
PDF documents is theADOBEACROBAT® program, also of 
ADOBE SYSTEMS INCORPORATED. The ADOBE 
ACROBAT® program is based on ADOBE SYSTEMS 
INCORPORATED’s POSTSCRIPT® technology, Which 
describes formatted pages of a document in a device-inde 
pendent fashion. An ADOBE ACROBAT® program on one 
platform can create, display, edit, print, annotate, etc. a PDF 
document produced by another ADOBE ACROBAT® pro 
gram running on a different platform, regardless of the type of 
computer platform used. A document in a certain format or 
language, such as a Word processing document, can be trans 
lated into a PDF document using the ADOBE ACROBAT® 
program. A PDF document can be quickly displayed on any 
computer platform having the appearance intended by the 
publisher, alloWing the publisher to control the ?nal appear 
ance of the document. Another predetermined format is the 
XML Paper Speci?cation page description language devel 
oped by Microsoft Corporation of Redmond, Wash. Tools that 
may be used to generate documents encoded according to one 
or more of these predetermined formats include Word pro 
cessing programs, printing adapters or drivers, spreadsheet 
programs, other document authoring programs, and many 
other programs, utilities, and tools. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Electronic documents can include one or more interactive 

digital input ?elds (referred to interchangeably as “input 
?elds” and “form ?elds” herein) for receiving information 
from a user. An input ?eld (including any information pro 
vided by a user) can be associated With a document ?le of an 
electronic document either directly or indirectly. Different 
types of input ?elds include form ?elds, sketch ?elds, text 
?elds, and the like. Form ?elds are typically associated With 
electronic documents that seek information from a user. Form 
?elds provide locations at Which a user can enter information 
onto an electronic document. A text form ?eld alloWs a user to 

enter text (e. g., by typing on a keyboard). Other types of form 
?elds include buttons, check boxes, combo boxes, list boxes, 
radio buttons, and signature ?elds. Sketch ?elds are typically 
associated With electronic documents that contain graphical 
illustrations and/or artWork. Sketch ?elds provide locations at 
Which a user can add graphical illustrations and/or artWork to 

an electronic document, such as by manipulating a pointing 
tool such as a mouse or digitiZing pen. Generally, text ?elds 
can be associated With any electronic document. Text ?elds 
are locations at Which a user can add text to an electronic 

document. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates layers of a multilayered document 
according to an example embodiment. 

FIG. 2 is a block diagram of a computing device according 
to an example embodiment. 

FIG. 3 is a block and How diagram of data ?oWing through 
a system according to an example embodiment. 

FIG. 4 is a user interface diagram according to an example 
embodiment. 

FIG. 5 is a block ?oW diagram of a method according to an 
example embodiment. 

FIG. 6 is a block ?oW diagram of a method according to an 
example embodiment. 

DETAILED DESCRIPTION 

Page description language documents may be created as 
interactive forms to alloW users to input data into a document 
and store that data With the page description language ?le 
and/or submit the input data over a netWork to a form data 
repository. Such documents may be de?ned Within a page 
description language ?le, such as a PDF ?le, in multiple 
layers. In other instances, such documents may be de?ned 
Within a markup language document, such as a hypertext 
markup language (“HTML”) document, Which may also be 
referred to as a page, using the <area> node mark up to 
identify an area Within such a document or on an image or 
other element Within the document as a hyperlink “hot spot.” 

In some multilayered documents, a background layer 
includes an image of a form. The image may be represented in 
a vector form, raster form, or in hybrid forms. A second, 
foreground layer is overlaid upon the background layer. The 
second layer includes de?ned input ?elds that are individually 
mapped to locations upon Which the respective input ?elds 
are to be located. Each ?eld may include metadata de?ning 
properties of the ?eld. Some of these properties impart func 
tionality upon the input ?eld When displayed Within an appro 
priate publishing or vieWing application, such as one of the 
programs Within the ADOBE ACROBAT® program family. 
Such functionality may be imparted based on one of several 
types of input ?elds, such as text, sketch, image, dropdoWn 
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list box, radio button, and the like. As mentioned above, such 
?elds are referred to interchangeably as “input ?elds” and 
“form ?elds” herein. 
A publisher or user can generate an input ?eld in a docu 

ment, such as a form ?eld for a PDF document using an 
ADOBE ACROBAT® form tool. An input ?eld may be gen 
erated by de?ning an area of the input ?eld, naming the input 
?eld, and specifying its type (e. g., form ?eld, sketch ?eld, text 
?eld, image, and the like). The area of the input ?eld is 
typically de?ned by selecting a location in the electronic 
document and specifying a shape or siZe of the input ?eldi 
e.g., by using a pointing device to draW a shape representing 
an input ?eld of the required siZe. 

Input ?elds may also be generated With softWare programs 
that automatically detect the presence of one or more possible 
input ?eld locations in an electronic document. Typically, 
once a possible ?eld location is detected, the softWare pro 
gram generates an input ?eld automatically at the location 
Without the aid of a publisher. These automatically detected 
input ?elds may then be presented to a publisher to alloW 
actions such as naming, typing, and other modi?cations of the 
input ?elds. 

The mappings of the input ?elds to locations on the back 
ground image may be static. Once they are mapped, the 
mappings remain the same until a time When the mapping 
might be altered by a publisher. HoWever, if the background 
layer image is modi?ed so as to adjust the positions of Where 
the ?elds in the second, foreground layer should be located, 
the page description language ?le must be opened in an edit 
able, publishing mode and the input ?elds must be manually 
adjusted. This can be a time consuming and laborious pro 
cess. The magnitude of such a project can be magni?ed in 
many situations, such as When the background layer image is 
modi?ed due to a corporate branding strategy that introduces 
a neW logo or other graphical item that needs to be included on 
each of many forms of the corporation. In such instances, the 
second, foreground layer mappings of each object may be 
affected. 

Various embodiments illustrated and described herein pro 
vide one or more of systems, methods, and softWare operable 
to process a neW or modi?ed background layer image to 
identify input ?elds, match the identi?ed ?elds With metadata 
in the foreground layer, and modify the mappings of the input 
?elds de?ned Within the foreground layer of a page descrip 
tion language document. 

In the folloWing detailed description, reference is made to 
the accompanying draWings that form a part hereof, and in 
Which is shoWn by Way of illustration speci?c embodiments 
in Which the inventive subject matter may be practiced. These 
embodiments are described in su?icient detail to enable those 
skilled in the art to practice them, and it is to be understood 
that other embodiments may be utiliZed and that structural, 
logical, and electrical changes may be made Without depart 
ing from the scope of the inventive subject matter. Such 
embodiments of the inventive subject matter may be referred 
to, individually and/ or collectively, herein by the term “inven 
tion” merely for convenience and Without intending to vol 
untarily limit the scope of this application to any single inven 
tion or inventive concept if more than one is in fact disclosed. 

The folloWing description is, therefore, not to be taken in a 
limited sense, and the scope of the inventive subject matter is 
de?ned by the appended claims. 

The functions or algorithms described herein are imple 
mented in hardWare, softWare or a combination of softWare 
and hardWare in one embodiment. The softWare comprises 
computer executable instructions stored on computer read 
able media such as memory or other type of storage devices. 
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4 
Further, described functions may correspond to modules, 
Which may be softWare, hardWare, ?rmware, or any combi 
nation thereof. Multiple functions are performed in one or 
more modules as desired, and the embodiments described are 
merely examples. The softWare is executed on a digital signal 
processor, ASIC, microprocessor, or other type of processor 
operating on a system, such as a personal computer, server, a 
router, or other device capable of processing data including 
netWork interconnection devices. 
Some embodiments implement the functions in tWo or 

more speci?c interconnected hardWare modules or devices 
With related control and data signals communicated betWeen 
and through the modules, or as portions of an application 
speci?c integrated circuit. Thus, the exemplary process How 
is applicable to softWare, ?rmware, and hardWare implemen 
tations. 

FIG. 1 illustrates layers 102, 112 of a multilayered docu 
ment 122 according to an example embodiment. The layers 
include a background layer 102 and a foreground layer 112. 
The background layer 102 may be an image ?le, other data 
de?ning an image, textual data, or a combination of these. 
Further reference herein to an image of the background layer 
102 is intended to encompass all of these data types, and other 
as may be suitable based on a particular implementation, 
unless explicitly stated otherWise. The foreground layer 112 
includes data, such as metadata, de?ning form ?elds that 
When processed Within a suitable computer program, such as 
one of the programs Within the ADOBE ACROBAT® pro 
gram family, provide interactive mechanisms through Which 
a user may input or retrieve data or perform other functions 
depending on the nature of the form and the particular 
embodiment. 

For example, multilayered document 122 may include an 
interactive input ?eld 124. The interactive input ?eld 124 is 
de?ned as an input ?eld 114 Within the metadata of the fore 
ground layer 112. The input ?eld de?nition 114 may include 
a name and a mapping Within the bounds of the background 
layer 102 of Where the interactive input ?eld 124 is located. 
Such a mapping may include a page number reference, an X 
andY coordinate of a starting location on the referenced page, 
and a Width and height of the ?eld form the X/Y coordinate. 
For example, the input ?eld de?nition 114 may map to the 
rectangular area 104 of the background layer 102 image. The 
input ?eld de?nition 114 may also include a ?eld type and 
other data de?ning hoW and Where the interactive input ?eld 
124 is to be displayed. 

FIG. 2 is a block diagram of a computing device according 
to an example embodiment. In one embodiment, multiple 
such computer systems are utiliZed in a distributed netWork to 
implement multiple components in a transaction-based envi 
ronment. An object oriented, service oriented, or other archi 
tecture may be used to implement such functions and com 
municate betWeen the multiple systems and components. One 
example computing device in the form of a computer 210, 
may include a processing unit 202, memory 204, removable 
storage 212, and non-removable storage 214. Memory 204 
may include volatile memory 206 and non-volatile memory 
208. Computer 210 may include4or have access to a com 
puting environment that includesia variety of computer 
readable media, such as volatile memory 206 and non-vola 
tile memory 208, removable storage 212 and non-removable 
storage 214. Computer storage includes random access 
memory (RAM), read only memory (ROM), erasable pro 
grammable read-only memory (EPROM) & electrically eras 
able programmable read-only memory (EEPROM), ?ash 
memory or other memory technologies, compact disc read 
only memory (CD ROM), Digital Versatile Disks (DVD) or 
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other optical disk storage, magnetic cassettes, magnetic tape, 
magnetic disk storage or other magnetic storage devices, or 
any other medium capable of storing computer-readable 
instructions. Computer 210 may include or have access to a 
computing environment that includes input 216, output 218, 
and a communication connection 220. The computer may 
operate in a netWorked environment using a communication 
connection to connect to one or more remote computers, such 
as database servers. The remote computer may include a 

personal computer (PC), server, router, netWork PC, a peer 
device or other common netWork node, or the like. The com 
munication connection may include a Local Area Network 
(LAN), a Wide Area Network (WAN) or other netWorks. 

Computer-readable instructions stored on a computer 
readable medium are executable by the processing unit 202 of 
the computer 210. A hard drive, CD-ROM, and RAM are 
some examples of articles including a computer-readable 
medium. For example, a computer program 225, such as one 
of the programs Within the ADOBE ACROBAT® program 
family, may be installed on the computer stored Within the 
memory 204 or elseWhere, such as the non-removable storage 
or accessed, in Whole or in part, over the communication 
connection 220. 

FIG. 3 is a block and How diagram of data ?oWing through 
a system according to an example embodiment. The data of 
FIG. 3 includes a page description language document ?le 
302 (“PDL ?le 302”) that includes background layer data 304 
Which includes a background image 306. The PDL ?le 302 
also includes foreground layer data 308. The data also 
includes a replacement background image 306' that ?oWs 
though process elements along With the PDL ?le 302 to 
produce a modi?ed PDL ?le 302'. 

The replacement background image 306' ?oWs into a 
receiver processing element 312. The receiver processing 
element 312 is operable to receive a replacement background 
image 306' to embed in the modi?ed PDL ?le 302' back 
ground layer data 304' in place of the previous background 
image 306 in the PDL ?le 302 background layer data 304. The 
replacement background image 306' then ?oWs to a form ?eld 
recogniZer processing element 314. 

The form ?eld recogniZer processing element 314 is oper 
able to recogniZe likely form ?elds in images, such as the 
replacement background image 306' received by the receiver 
processing element 312. 

In some embodiments, the form ?eld recogniZer process 
ing element 314 is operable to recogniZe likely form ?elds in 
images through performance of one or more edge detecting 
techniques to identify likely input ?eld shapes and locations 
thereof. For example, raster-based edge detection techniques, 
vector-based edge detection techniques, text detection and 
extraction techniques, and/or image detection techniques, or 
combinations thereof, can be used to detect graphical ele 
ments in the replacement background image 306'. Examples 
of raster-based edge detection techniques can be found in 
US. Pat. No. 6,639,593, entitled “CONVERTING BITMAP 
OBJECTS TO POLYGONS” to Stephan Yhann, issued Oct. 
28, 2003, assigned to the assignee of the present application, 
the disclosure of Which is incorporated by reference herein. 
Examples of vector-based edge detection techniques can be 
found in US. Pat. No. 6,031,544, entitled “VECTOR MAP 
PLANARIZATION AND TRAPPING” to Stephan Yhann, 
issued Feb. 29, 2000, assigned to the assignee of the present 
application, the disclosure of Which is incorporated by refer 
ence herein. Thus, for example, if the graphical elements of 
the replacement background image 306' are described in ras 
ter form, a conventional raster-based edge detection tech 
nique implementing the Hough transform can be used to 
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6 
identify one or more lines in an electronic document, such as 
line outlining the rectangular area 104 of the background 
layer 102 image in FIG. 1. If the graphical elements of the 
replacement background image 306' are described in vector 
form, a conventional vector-based edge detection technique 
can be used to identify edges implicitly Within the vector 
display list (i.e., Wherever a line is draWn, at least one edge 
exists and Wherever a rectangle is draWn, four edges exist). If 
the graphical elements are described in hybrid form, then a 
raster-based edge detection technique can be used in combi 
nation With a vector-based edge detection technique to iden 
tify lines or edges in an electronic document. 

In some instances, in the replacement background image 
306' the graphical elements can be skeWed, Which can inter 
fere With some detection techniques. For example, if a paper 
version of a document is misaligned during scanning, the 
entire electronic version of the paper document Will be 
skeWed. In such cases, the skeWing can be corrected using 
conventional de-skeWing techniques such as those described 
in US. Pat. No. 6,859,911, entitled “GRAPHICALLY REP 
RESENTING DATA VALUES” to Andrei Herasimchuk, 
issued Feb. 22, 2005, assigned to the assignee of the present 
application, the disclosure of Which is incorporated herein by 
reference. 

In some embodiments, at each identi?ed location Within 
the replacement background image 306', the form ?eld rec 
ogniZer processing element 314 de?nes an area for the input 
?eld based on the identi?ed graphical elements. Generally, 
the area of an input ?eld can be de?ned such that the input 
?eld does not overlap (or cover) other graphical elements in 
the image. Alternatively, the area of the input ?eld can be 
de?ned such that the input ?eld Will overlap other elements, 
such as text, in the image. For example, an input ?eld can be 
de?ned as a rectangle (e.g., using edge detection techniques 
to detect lines in the image) that includes a text label in, e. g., 
the upper left corner, that describes or names the ?eld. In one 
implementation, the system can be con?gured to detect only 
certain types of graphical elements (e.g., lines), While disre 
garding other types (e.g., text). 
The recogniZed likely form ?elds are then forWarded to a 

comparator processing element 316 Which also receives or 
retrieves the foreground layer data 308 of the PDL ?le 302. 
The comparator processing element 316 is operable to com 
pare and match likely form ?elds recogniZed by the form ?eld 
recogniZer processing element 314 to form ?elds de?ned in 
foreground layer data 308 of the PDL ?le 302. In some 
embodiments, the comparator processing element 316 com 
pares metadata de?ning input ?elds Within the foreground 
layer data 308 to data identi?ed Within the replacement back 
ground image 306' by the form ?eld recogniZer processing 
element 314. Such comparison may be made on ?eld names, 
locations of likely form ?elds in relation to other likely form 
?eld locations in vieW of form ?elds positioned closely 
together in the foreground layer data 308. Other comparisons 
are possible. In some embodiments, rules may be con?gured 
for the comparator processing element 316 to use. In these, 
and other embodiments, the comparator processing element 
316 may also use a score technique to assign a score to 
potential matches and to declare a match if the score reaches 
a certain threshold. The threshold may be de?ned as a con 
?guration setting in some embodiments. 

In some embodiments, data representative of form ?eld 
matches betWeen the likely form ?elds of the replacement 
background image 306' and the foreground layer data 308 is 
then forWarded to a layer builder processing element 318. The 
layer builder processing element 318 may also receive and/or 
retrieve the replacement background image 306 and the PDL 
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?le 302. The layer builder processing element 318 is operable 
against each likely form ?eld matched by the comparator 
processing element 316 With a form ?eld de?ned in the fore 
ground layer data 308 of the PDL ?le 302 to modify a map 
ping element of each matched form ?eld de?nition to a loca 
tion Within the replacement background image 3 06' Where the 
recogniZed likely form ?eld is located. The layer builder 
processing element 318 outputs a modi?ed PDL ?le 302' 
including the replacement background image 306' embedded 
Within, or referenced by, the background layer data 304'. The 
PDL ?le 302' also include the modi?ed foreground layer data 
308'. 

In some embodiments, a system including the processing 
elements of FIG. 3 may also include a user interface module 
operable to cause one or more user interfaces to display data 
and receive input. An example embodiment of such a user 
interface generated by a user interface module is illustrated in 
FIG. 4. 

FIG. 4 is a user interface diagram 400 according to an 
example embodiment. The user interface diagram 400 
includes a recogniZed image features/likely form ?elds por 
tion 402, a foreground layer form ?elds portion 412, and a set 
of action buttons 408. Although action buttons 408 are illus 
trated, other embodiments may include other user interface 
controls as deemed appropriate for the particular embodi 
ment. The recogniZed image features/likely form ?elds por 
tion 402 provides a vieW 404 of a modi?ed background image 
including an identi?cation of the likely form ?elds. This vieW 
404 may also include a display of likely form ?eld properties 
406 that may list all likely form ?eld properties or the prop 
erties of a selected likely form ?eld. The foreground layer 
form ?elds portion 412 includes a vieW 414 that providing a 
representation of form ?elds de?ned in the foreground layer 
data of the PDL ?le. This vieW 414 may also include a display 
of form ?eld properties 416 that may list all form ?eld prop 
erties or the properties of a selected form ?eld. 

In some embodiments, a likely form ?eld may be selected 
in the vieW 404 of the modi?ed background image and a form 
?eld may be selected in the vieW 414 of form ?elds de?ned in 
the foreground layer data. If the selections in both vieWs 404, 
414 are linked, the “REMOVE LINK” action button may be 
selected to remove a mapping betWeen the tWo. Conversely, if 
a selection is made in each vieW 404, 414, the “LINK” action 
button may be selected to establish a link betWeen them. The 
“REMOVE LINK” and “LINK” action buttons, When 
selected, cause the foreground layer data to be modi?ed 
accordingly. The set of action buttons 408 of the user interface 
diagram 400 also include a “NEW FIELD” action button 
Which may be selected to de?ne a neW form ?eld in the vieW 
404 of the modi?ed background image. Selection of the 
“NEW FIELD” button alloWs a user to select, or otherWise 
de?ne, a portion of the modi?ed background image and 
de?ne or modify properties of the neW ?eld in the likely form 
?eld properties portion 406. 

Returning to FIG. 3, folloWing modi?cation of the fore 
ground layer data 308 though a user interface, such as is 
illustrated in FIG. 4, the layer builder processing element 318 
is operable to assemble the modi?ed PDL ?le 302'. 

FIG. 5 is a block ?oW diagram of a method 500 according 
to an example embodiment. The method 500 is performed by 
a computing device, such as a computer, to process a multi 
layered, electronic document ?le including background layer 
data and foreground layer data. The method 500 in example 
embodiments includes receiving 502 a modi?cation to an 
image included in the background layer data and identifying 
504 one or more graphical elements Within the modi?ed 
image as potential input ?elds. The method 500 further 
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8 
includes comparing 506 the potential input ?elds to input 
?elds de?ned in the foreground layer data to identify matches 
and modifying 508 mapping elements of foreground layer 
data input ?elds to locations of matched potential input ?elds. 
The method 500 may then store 510 the multilayered docu 
ment including the modi?ed image of the background layer 
data and the modi?ed mapping elements of foreground layer 
data input ?elds. In other embodiments, the modi?ed multi 
layered document may be sent over a computer netWork to 
another computing device that submitted the modi?ed image, 
other data including the foreground layer data, and a request 
that the method 500 be performed. 

In some embodiments, receiving 502 the modi?cation to 
the image included in the background layer data includes 
replacing an existing image in the background layer data With 
a neWly received image. 

In some embodiments, input ?elds de?ned in the fore 
ground layer data include metadata de?ning properties of 
each input ?eld. The metadata may include metadata de?ning 
a location in the foreground layer corresponding to a location 
in the image of the background layer data upon Which the 
input ?eld is to be displayed and metadata naming of each 
input ?eld de?ned in the foreground layer data. 

Identifying 504 the one or more graphical elements Within 
the modi?ed image as potential input ?elds may include 
naming each of the one or more identi?ed potential input 
?elds as a function of text in the modi?ed image located in 
relation to each respective potential input ?eld. Such text may 
include text located Within a boundary of an identi?ed poten 
tial input ?eld. 
The comparing 506 of the potential input ?elds to the input 

?elds de?ned in the foreground layer data to identify matches 
may, in some embodiments, include comparing a name of a 
potential input ?eld to names of input ?elds in the foreground 
layer data to identify a likely match. A match may be a match 
of a portion of the name or an exact match depending on the 
particular embodiment or con?guration thereof. In some such 
embodiments, and some others, comparing 506 the potential 
input ?elds to the input ?elds de?ned in the foreground layer 
data to identify matches includes matching locations of 
potential input ?elds identi?ed Within the modi?ed image to 
locations de?ned in the mapping elements of foreground 
layer data input ?elds. Other methods and techniques may be 
used to identify matches, or at least likely matches. Some 
such methods and techniques may utiliZe multifactor match 
ing techniques along With scoring and threshold scores for 
identifying matches. Various properties of input ?elds may be 
compared and a score assigned to each matched property. In 
some embodiments, if certain properties match, a match may 
be automatically declared. HoWever, the matching techniques 
and methods may be selected and adapted based on the spe 
ci?cs of a particular embodiment. 

FIG. 6 is a block ?oW diagram of a method 600 according 
to an example embodiment. The method 600 in the example 
embodiment includes receiving 602 input from a user identi 
fying a multilayered document ?le. The digitally-encoded, 
multilayered document ?le may include a background layer 
image and input ?elds de?ned in a foreground layer and each 
input ?eld may be mapped to a location respective to a portion 
of the background layer image. The method 500 further 
includes receiving 604 input modifying the background layer 
image and processing 606 the modi?ed background layer 
image to identify one or more potential input ?elds and a 
location of each potential input ?eld. The method also 
includes modifying 608 existing input ?eld mappings to cor 
relate to a location respective to a portion of the modi?ed 
background layer image to Which the input ?eld corresponds. 
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In some embodiments, processing 606 the modi?ed back 
ground layer image to identify the one or more potential input 
?elds and the location of each potential input ?eld includes 
performing one or more edge detecting techniques, as 
described above, against the modi?ed background layer 
image to identify likely input ?eld shapes and locations 
thereof. 
Some embodiments of the method 600 also provide a user 

interface including a vieW of the modi?ed image including an 
identi?cation of the identi?ed potential input ?elds and also a 
representation of input ?elds de?ned in the foreground layer 
of the digitally-encoded, multilayered document ?le. Such a 
user interface may be operable to receive input linking an 
input ?eld de?ned in the foreground layer to a potential input 
?eld of the modi?ed image. An example of such a user inter 
face is illustrated and described With regard to FIG. 4. In some 
embodiments, such user interfaces may also be operable to 
provide a graphical representation of a suggested linking 
betWeen an input ?eld de?ned in the foreground layer of the 
digitally-encoded, multilayered document ?le and a potential 
input ?eld of the modi?ed image. 

In some embodiments, the digitally-encoded, multilayered 
document ?le is a ?le encoded according to a page description 
language ?le format speci?cation. The page description ?le 
format speci?cation, in some such embodiments, is a version 
of the ADOBE Portable Document File format speci?cation. 

It is emphasiZed that the Abstract is provided to comply 
With 37 C.F.R. §l.72(b) requiring anAbstract that Will alloW 
the reader to quickly ascertain the nature and gist of the 
technical disclosure. It is submitted With the understanding 
that it Will not be used to interpret or limit the scope or 
meaning of the claims. 

In the foregoing Detailed Description, various features are 
grouped together in a single embodiment to streamline the 
disclosure. This method of disclosure is not to be interpreted 
as re?ecting an intention that the claimed embodiments of the 
inventive subject matter require more features than are 
expressly recited in each claim. Rather, as the folloWing 
claims re?ect, inventive subject matter lies in less than all 
features of a single disclosed embodiment. Thus, the folloW 
ing claims are hereby incorporated into the Detailed Descrip 
tion, With each claim standing on its oWn as a separate 
embodiment. 

It Will be readily understood to those skilled in the art that 
various other changes in the details, material, and arrange 
ments of the parts and method stages Which have been 
described and illustrated in order to explain the nature of the 
inventive subject matter may be made Without departing from 
the principles and scope of the inventive subject matter as 
expressed in the subjoined claims. 

What is claimed is: 
1. A computeriZed method comprising: 
receiving a modi?cation to an image included in back 

ground layer data of a multilayered, electronic docu 
ment ?le including the background layer data and fore 
ground layer data; 

identifying one or more graphical elements Within the 
modi?ed image as one or more ?rst input ?elds, the 
identifying including: 
naming each of the one or more ?rst input ?elds as a 

function of text in the modi?ed image located in rela 
tion to each respective ?rst input ?eld; 

comparing the ?rst input ?elds to one or more second input 
?elds de?ned in metadata of the foreground layer data to 
identify matching ?rst input ?elds, the metadata de?n 
ing the one or more second input ?elds including: 
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10 
?rst metadata de?ning a location in the foreground layer 

corresponding to a location in the image of the back 
ground layer data upon Which the second input ?eld is 
to be displayed; 

second metadata naming each second input ?eld de?ned 
in the foreground layer data; and 

Wherein the comparing includes comparing a name of a 
?rst input ?eld to names of input ?elds in the fore 
ground layer data to identify a likely match, a likely 
match is de?ned Within a con?guration setting; 

modifying mapping elements of the second input ?elds 
de?ned in the foreground layer data to locations of the 
matched ?rst input ?elds. 

2. The computeriZed method of claim 1, further compris 
mg: 

storing the multilayered document including the modi?ed 
image of the background layer data and the modi?ed 
mapping elements of the second input ?elds in the fore 
ground layer data. 

3. The computeriZed method of claim 1, Wherein the 
receiving of the modi?cation to the image included in the 
background layer data includes: 

replacing an existing image in the background layer data 
With a neWly received image. 

4. The computeriZed method of claim 1, Wherein the iden 
tifying of the one or more graphical elements Within the 
modi?ed image as the ?rst input ?elds includes: 

performing one or more edge detecting techniques to iden 
tify likely input ?eld shapes and locations thereof. 

5. The computerized method of claim 1, Wherein text in the 
image located in relation to a ?rst input ?eld includes text 
located Within a boundary of an identi?ed ?rst input ?eld. 

6. The computerized method of claim 1, Wherein a likely 
match de?ned in a con?guration setting betWeen a ?rst input 
?eld name and an input ?eld name in the foreground layer 
data de?nes an exact match. 

7. The computeriZed method of claim 1, Wherein the com 
paring of the ?rst input ?elds to the input ?elds de?ned in the 
foreground layer data to identify matches includes: 

matching locations of ?rst input ?elds identi?ed Within the 
modi?ed image to locations de?ned in the mapping ele 
ments of foreground layer data input ?elds. 

8. A computer program product tangibly embodied on a 
computer-readable medium, comprising instructions oper 
able to: 

receive input identifying a multilayered document ?le 
including a background layer image and input ?elds 
de?ned in a foreground layer, each input ?eld mapped to 
a location in the background layer image; 

receive input modifying the background layer image and 
generate a modi?ed background layer image based on 
the input; 

process the modi?ed background layer image to identify 
one or more potential input ?elds and a location of each 
potential input ?eld; 

modify existing input ?eld mappings to correlate to loca 
tions in the modi?ed background layer image to Which 
respective input ?elds correspond; 

provide a representation including a vieW of the modi?ed 
image including an identi?cation of the potential input 
?elds; 

provide a representation of input ?elds de?ned in the fore 
ground layer of the multilayered document ?le; and 

receive input linking an input ?eld de?ned in the fore 
ground layer to a potential input ?eld of the modi?ed 
image. 
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9. The computer program product of claim 8, wherein the 
processing of the modi?ed background layer image to iden 
tify the one or more potential input ?elds and the location of 
each potential input ?eld includes: 

performing one or more edge detecting techniques against 
the modi?ed background layer image to identify input 
?eld shapes and locations thereof. 

10. The computer program product of claim 8, comprising 
further instructions to: 

provide a suggested linking betWeen a ?rst input ?eld 
de?ned in the foreground layer of the multilayered docu 
ment ?le and a second input ?eld of the modi?ed image. 

11. The computer program product of claim 10, Wherein a 
suggested linking is identi?ed by: 

performing edge detection against the modi?ed back 
ground layer image to identify input ?eld shapes and 
locations thereof; and 

comparing an identi?ed location of an input ?eld With 
locations of input ?elds de?ned in the foreground layer 
to identify a match Within a de?ned matching threshold. 

12. The computer program product of claim 10, Wherein 
the suggested linking is identi?ed by: 

performing edge detection against the modi?ed back 
ground layer image to identify input ?eld shapes and 
locations thereof; 

naming each input ?eld as a function of text extracted from 
the modi?ed background layer image located in relation 
to respective identi?ed likely input ?elds; and 

comparing input ?eld names to names of input ?elds 
de?ned in the foreground layer. 

13. The computer program product of claim 8, Wherein the 
multilayered document ?le is a ?le encoded according to a 
page description language ?le format speci?cation. 

14. A system comprising: 
a receiver operable to receive an image to embed in a page 

description language ?le background layer as a replace 
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ment for a previous image of the page description lan 
guage ?le background layer; 

a form ?eld recogniZer operable to recogniZe a ?rst form 
?eld in the image received by the receiver; 

a comparator operable to compare and match the ?rst form 
?eld recogniZed by the form ?eld recogniZer to a second 
form ?eld de?ned in a foreground layer of a page 
description language ?le; 

a layer builder operable against the second form ?eld to 
modify a mapping element of the second form ?eld to a 
location Within the received image Where the ?rst form 
?eld is located; 

a user interface module operable to cause one or more user 

interfaces to display data and receive input, the one or 
more user interfaces including: 
a vieW of the received image including an identi?cation 

of the ?rst form ?eld; 
a vieW including a representation of the second form 

?eld de?ned in the foreground layer of the page 
description language ?le; and 

one or more user interface controls operable to receive 
input linking the second form ?eld de?ned in the 
foreground layer to the ?rst form ?eld of the modi?ed 
image, 

Wherein the layer builder is further operable against the 
?rst form ?eld linked though the input received via one 
or more user interfaces of the user interface module With 
the second form ?eld de?ned in the foreground layer of 
the page description ?le to modify the mapping element 
of the second form ?eld to the location Within the 
received image Where the ?rst form ?eld is located. 

15. The system of claim 14, Wherein the form ?eld recog 
niZer is operable to recogniZe the ?rst form ?eld through 
performance of one or more edge detecting techniques to 
identify input ?eld shapes and locations thereof. 

* * * * * 


